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Anal condylomas in men. 1. Histopathological and
virological assessment
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sumMARY A series of 128 biopsy specimens from anal condylomas in 73 homosexual or bisexual and
38 heterosexual men (mean (SD) age 31.8 (9.6) years) were subjected to histological assessment and
human papillomavirus (HPV) typing by in situ DNA hybridisation with 35S-labelled HPV 6, 11, 16,
18, 31, and 33 probes. Most patients were also tested serologically for antibodies to human
immunodeficiency virus (HIV). As evaluated on light microscopy, most (74%, 95/128) of the lesions
were exophytic (papillary) acuminate warts, 15% (19) were flat, and 11% (14) were pigmented
papulous lesions. No signs of anal intraepithelial neoplasia (AIN) were seen in 70% (90) of the 128
biopsy specimens (NAIN), 27% (35) were classified as showing AIN I, and another 2% (three) as
AIN II. AIN was significantly (p < 0.05) more often associated with papulous lesions, only 43%
(6/14) of which showed NAIN compared with 72% (68/98) of acuminate condylomas. The duration
ofdisease was directly related to the presence and severity ofAIN in the lesions; thus in 47 lesions that
had been present for more than 12 months, NAIN was found in 31 (66%), AIN I in 14 (30%), and
AIN II in two (4%).
HPV DNA of at least one of the six types tested for was detected in 109/125 (87%) lesions. HPV 6

and HPV 11 were the two most common types, comprising 57% (62) and 37% (40), respectively, of
the 109 HPV DNA positive cases. Only seven (6%) biopsy specimens were associated with any of
HPV types 16, 18, 31, or 33, which carry a high risk of potential malignant transformation. No
association was found between sexual preferences of patients and the incidence of any of the various
HPV types. Neither did the distribution ofthe various HPV types differ between men with antibody to
HIV and those without antibody. All the men with antibody to HIV were homosexual or bisexual. On
microscopy, 93% (38) of41 lesions containing HPV 11 and 75% (48/64) ofHPV 6 lesions were of the
acuminate wart type; in comparison, the remaining 16 HPV 6 lesions were equally either flat or
papulous (eight, 13% each). Of the 64 HPV 6 and 41 HPV 11 associated lesions, 73% (47) and 63%
(26), respectively, were classified as NAIN. Only two lesions were associated with HPV 16, and both
showed mild dysplasia. On the other hand, two HPV 6 induced lesions were associated with AIN II.
No differences were found between HPV 6 and HPV 11 in duration of disease; (39%, and 37%
respectively, had been present for more than 12 months). The results showed that overt anal wart
disease was associated with HPV types 6 and 11 in most cases. Although HPV types considered as
being of higher oncogenic potential were detected relatively rarely, the associated AIN in a relatively
high proportion (31%, 32/105) ofHPV 6 or 11 induced lesions indicated that a malignant potential,
even for HPV 11 associated anal warts, cannot be excluded.

Overt genitoanal warts (condylomata acuminata or (STD) that afflicts both sexes.'2 Human papillo-
condylomas) represent a sexually transmitted disease mavirus (HPV) has been established as the aetiological

agent of these lesions, as shown by detecting viral
Address for reprints: POD 6, SF470211 Kuopio, Finland particles on electron microscopy,3 HPV structural

University of Kuopio, proteins by immunohistochemistry,4 sand HPV DNA
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Strong evidence has accumulated during the past 10
years suggesting that certain HPV infections of the
female genital tract are also intimately linked with the
development of premalignant and malignant
squamous cell lesions. Above all, intraepithelial neo-

plasia (IN) has been associated with the so-called
high risk HPV types, HPV 16, 18, 31, and 33.4"°'1'9
Similarly, epithelial atypia has been reported in penile
lesions, in particular those classified as bowenoid
papulosis, which invariably seem to yield high risk
HPV types."` Several reports of malignant trans-
formation of anal warts also exist,' 24-9 and some
cases of anal warts have been associated with multiple
squamous cell neoplasia in the genitoanal region'30
HPV DNA has been detected in several anal
squamous cell carcinomas.3'32
Anal condylomas currently represent an increas-

ingly severe clinical problem, especially in homosexual
men, immunosuppressed patients, and possibly also
sexually abused children.57 '5- Because of the tend-
ency to develop malignancies that has recently been
ascribed to certain HPV types, their detection byDNA
hybridisation techniques has become an essential tool
in assessing the potential malignancy of condylomas,
including those of the anus.'6t7t9 In this respect, the
high risk HPV types, 16 and 18, are of special interest
as they possess the potential to integrate in the host cell
genome.33 34

We carried out the present study of a representative
series of anal condylomas collected from heterosexual
and homosexual or bisexual men to assess the preva-
lence of the low risk (HPV 6 and 11) and high risk
(HPV 16, 18, 31 and 33) HPV types, using the in situ
DNA hybridisation assay. These HPV types were

correlated with condylomas showing various gross
appearances and with anal intraepithelial neoplasia
(AIN). Furthermore, we analysed the potential rela-
tion between these variables and the sexual preference
and HIV-antibody status of patients and the duration
and number of previous treatments given for their
warts.

Patients, materials, and methods

PATIENTS
We studied 111 men (73 homosexual or bisexual, 38
heterosexual) encountered during a 19 month period
in 1986-7 at the outpatient department of derma-
tology, S6dersjukhuset, Stockholm, Sweden. Patients
were selected arbitrarily from consecutive men attend-
ing the division for sexually transmitted diseases
(STD) with anal warts that were previously untreated
or recalcitrant, which were operated on after the
patient had given informed consent. These patients
were partly encountered in a general STD setting, and
partly in a specialised STD clinic for homosexual and

bisexual men. The mean (SD) age of the patients was
31.8 (9.6) years, 63% of the men being aged 20-35.
The patients were subjected to careful clinical

examination by the same physician (GvK), and the
duration of the lesions and number of treatments
before admission to hospital were recorded. The exact
locations of the warts were recorded as being either
intra-anal, anal, perianal, or genital.35 On gross mor-
phology, the lesions were classified as being in one of
the following categories: predominantly exophytic
acuminate warts, rounded papular warts, flat lesions
presenting as only a slight elevation of the epidermal
contour, and lesions suspected of showing bowenoid
papulosis (having prominent pigmentation or a brow-
nish-red colour). The clinical part of this study will be
accounted for separately in a subsequent report.
One or more biopsy specimens were collected from

the anogenital area of each patient. A sample was also
collected from any recurrent penile lesion. A total of
136 condylomas were biopsied from the 111 patients
examined. Biopsy samples were immediately frozen
and stored at - 70°C until being further processed.

MORPHOLOGICAL ASSESSMENT
The frozen biopsy specimens were thawed, fixed in
10% neutral formalin, and processed for routine light
microscopy. In sections stained with haematoxylin
and eosin the light microscopic appearance of the
lesions was analysed using the criteria outlined
previously for condyloma acuminatum, flat con-
dyloma, pigmented papulosis, and bowenoid papulo-
sis.'`236 Grades of intraepithelial neoplasia were re-
corded using the commonly accepted criteria for AIN
I, AIN II, and AIN III.724 Lesions not showing
concomitant AIN were described as showing NAIN
(non-anal intraepithelial neoplasia).

HPV TYPING
For HPV typing, DNA probes ofHPV types 6, 11, 16,
18, 31, and 33 were used to perform the in situ DNA
hybridisation technique on paraffin sections. The
technique currently used in our laboratory3` is a slight
modification of that described previously in detail.38 39
The specimens were hybridised for 50 hours at 42°C in
a humidified chamber under conditions of high strin-
gency (Tm (melting temperature) - 17°C). After
hybridisation, the sections were placed in lightproof
boxes for four days. The black autoradiography grains
superimposed on the nuclei of epithelial cells (figs 1-3)
indicated HPV DNA sequences in the lesions, as
described previously.37-39

Results

Table 1 shows the incidence of any AIN in 128 anal
lesions characterised by light microscopy. Acuminate
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Fig 1 Anal condyloma acuminatum subjected to in situ hybridisation with HPV 1I DNA probe under stringent conditions.
(Black silver grains (after autoradiography), which indicate HPV 11 DNA, superimposed on nuclei ofmany koilocytotic cells
in intermediate and superficial layers). (In situ DNA hybridisationfor HPV 11, haematoxylin and eosin counterstain.)

and flat warts showed little difference regarding their
associated AIN, as shown by the similar incidence of
NAIN, AIN I, and AIN II in these two types of
lesions. On the other hand, AIN was significantly
(p < 0.05) associated with papulous lesions, only 43%
of which were NAIN compared with 72% of the
exophytic condylomas.

Table 2 relates the durations of 125 lesions to the
histological grade ofAIN. The observations showed a
trend indicating that the duration of disease was

directly related to the presence and severity ofAIN. In
the 47 lesions that had been present for more than 12

Table 1 Morphology on light microscopy of 128 anal human
papillomavirus (HPV) lesions related to degree ofanal
intraepithelial neoplasia (AIN) (figures are numbers
(percentages) oflesions ofgiven morphology)

Morphology Total NAIN AIN I AIN II

Acuminate 95 (74) 68 (72) 26 (27) 1 (1)
Flat 19 (15) 16 (84) 3 (16) 0
Papulous 14 (11) 6 (43) 6 (43) 2 (14)
Total 128 90 (70) 35 (27) 3 (2)

NAIN = No anal intraepithelial neoplasia.

months, NAIN was found in 66%, AIN I in 30%, and
AIN II in 4%.
The 125 anal lesions were tested further with the in

situ hybridisation assay and 109 (87%) gave positive
signals for one of the six test probes. Table 3 shows the
distribution of HPV types 6, 11, 16, 18, 31, and 33 in
the 109 lesions according to their gross morphology
(as evaluated by the clinician before biopsy). HPV 6
and 11, which accounted for 57% (62/109) and 37%
(40/109) respectively, and represented the predomi-
nant viral types, were both found most in acuminate

Table 2 Duration of 125 human papillomavirus (HPV)
lesions related to degree ofanal intraepithelial neoplasia
(AIN) (figures are numbers (percentages) oflesions ofgiven
duration)

Duration
(months) Total NAIN AIN I AIN I1

0-1 1 1 (9) 8 (73) 3 (27) 0
2-5 35 (28) 25 (71) 9 (26) 1(3)
6-12 32 (26) 24 (75) 8 (25) 0
over 12 47 (38) 31(66) 14 (30) 2 (4)
Total 125 88 (70) 34 (27) 3 (2)
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Fig 2 Analflat condyloma associated with AIN II. Biopsy specimen processed under stringent conditions by in situ DNA
hybridisation with HPV 16 DNA probe. (Intense signals superimposed on nuclei ofsome superficial cells, which indicates HPV
16 DNA in relatively high copy numbers in these cells. Note the abrupt changefrom AIN (on the left) to normal epithelium (on
the right) paralleled by the disappearance ofHPV DNA.) (In situ DNA hybridisation for HPV 16, haematoxylin and eosin
counterstain.)

warts. High risk HPV types, 16, 18, 31, and 33, were
detected in only seven (6%) lesions, five acuminate,
one papulous, and one flat. A clinical suspicion of
bowenoid lesions appeared to have no predictive value
for detecting high risk HPV types; all four such lesions
yielded HPV 6 or 11 only.

Altogether 109 anal and three penile lesions gave
positive results in the in situ hybridisation assay. These
112 lesions are listed in table 4 with reference to HPV
types detected when correlated with morphological
appearance on light microscopy. As when evaluated
clinically, the acuminate type of warts predominated.

Some discrepancy existed between gross and light
microscopic appreciation of the morphology; 70%
(76/109) were classified clinically as being of the
acuminate type, whereas the corresponding figure for
microscopic assessment was 81% (91/112). Again,
however, HPV 6 and 11 were most commonly as-
sociated with acuminate warts, although these HPV
types were also the most common ones in papulous
and flat lesions. As with the findings by gross apprecia-
tion, high risk HPV types were most commonly
encountered in acuminate lesions, although both
lesions harbouring HPV 16 were of the flat type.

Table 3 Gross appearance of109 anal warts related to human papillomavirus (HPV) type detected by in situ hybridisation
(figures are numbers (percentages) oflesions with given HPV type)

Gross
appearance Total HPV6 HPVII HPV16 HPV18 HPV31 HPV33

Acuminate 76 38 (61) 33 (83) 1 (50) 1(100) 1 (50) 2 (100)
Papulous 22 16 (26) 5 (13) 0 0 1 (50) 0
Flat 7 5 (8) 1 (3) 1 (50) 0 0 0
Bowenoid 4 3 (5) 1 (3) 0 0 0 0
Total 109 62 (100) 40 (100) 2 (100) 1(100) 2 (100) 2 (100)
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Fig 3 Raisedpapular andHPV lesion characterisedby acanthotic squamous epithelium with abundant koilocytes (the
cytopathic effect ofHPV) subjected to in situ hybridisation with HPV6 DNA probe. (Most koilocytotic cells have dense
condensations ofsilver grains on their nuclei, which indicates HPV6 DNA in very high copy numbers (many hundreds/cell).
(In situ DNA hybridisation for HPV 6, haematoxylin and eosin counterstain.)

Table 5 shows the distribution ofHPV types in anal
and penile lesions of various grades of AIN. Atypia
were absent (NAIN) in 69% (77/112) of the samples.
NAIN did not correlate with any particular HPV type,
but was found in 73% (47/64) of lesions harbouring
HPV type 6 and 63% (26/41) of those with type 11, as
well as in 57% (4/7) of those carrying high risk HPV
types. The two lesions containing HPV 16 as well as
one of the two HPV 33 associated lesions were graded
AIN I. It is noteworthy that both lesions graded AIN
II contained HPV 6.

Table 6 shows that there was no association between

sexual preferences of the patients and the incidence of
any HPV type. The same was true regarding antibody
to HIV and the incidence ofHPV types (table 7). Both
the HPV 16 associated lesions were found in patients
without antibody to HIV.

Table 8 depicts the duration ofdisease related to the
different HPV types. No differences were found be-
tween HPV 6 and HPV 11 regarding duration of
disease; lesions that had been present for more than 12
months accounted for 39% (24/62) ofHPV 6 and 37%
(15/41) ofHPV 11 lesions. HPV 16, 18, and 33 tended
to be associated with lesions of more prolonged

Table 4 Microscopic appearance related to human papillomavirus (HPV) type discovered by in situ hybridisation of 109 anal
and three penile warts (figures are numbers (percentages) oflesions with given HPV type)

Microscopic
appearance Total HPV6 HPV 1I HPV 16 HPV 18 HPV31 HPV33

Acuminate 91 48 (75) 38 (93) 0 1(100) 2 (100) 2 (100)
Flat 11 8 (13) 1 (2) 2(100) 0 0 0
Papulous 10 8 (13) 2 (5) 0 0 0 0
Total 112 64 (100) 41(100) 2 (100) 1(100) 2(100) 2 (100)
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Table 5 Degree ofanal intraepithelial neoplasia (AIN) correlated with human papillomavirus (HPV) type discovered by in
situ hybridisation (figures are numbers (percentages) oflesions with given HPV type)

Grade of
AIN No HPV6 HPV 11 HPV 16 HPV 18 HPV31 HPV33

NAIN 77 47 (73) 26 (63) 0 1(100) 2 (100) 1 (50)
AIN I 33 15 (23) 15 (37) 2 (100) 0 0 1 (50)
AIN II 2 2 (3) 0 0 0 0 0
Total 112 64 (100) 41(100) 2 (100) 1(100) 2 (100) 2 (100)

Table 6 Sexualpreference correlated with human papillomavirus (HPV) DNA type discovered by in situ hybridisation of 109
lesions (figures are numbers (percentages) oflesions with given HPV type)

Sexual
preference No HPV6 HPV 1I HPV 16 HPV 18 HPV3I HPV33

Heterosexual 43 23 (37) 17 (43) 2 (100) 0 0 1 (50)
Homosexual or bisexual 66 39 (63) 23 (58) 0 1(100) 2 (100) 1 (50)
Total 109 62 (100) 40 (100) 2 (100) 1 (100) 2 (100) 2 (100)

duration, but no significant differences were found
between the number of previous treatments and the
various HPV types (data not shown).

Discussion

According to reports published previously, anal warts
are several times more common than penile warts in
homosexual men." 2 In a recent survey of 682
homosexual men, 22.3% had anal warts at the time or
in the past." A possible explanation of this dis-
crepancy might be that the moist and warm perirectal
area is more conducive to the growth ofwarts than the
somewhat drier and cooler squamous epithelium of
the penis." An alternative explanation could be that,
in analogy to the conditions of the uterine cervix, a
transitional zone (TZ) exists in the anal canal between
the squamous and columnar epithelium.35 The TZ of
the cervix seems to represent a locus minoris for
infection with HPV by vaginal intercourse.'16'8
Similarly, anal receptive intercourse may predispose to
introducing the virus into the anorectral TZ, which
seems particularly sensitive to mechanical trauma.
This may permit the access of viral particles into the
basal cells, which are the suggested target of HPV
infection.'"'8 In addition, receptive anal intercourse
may predispose to reduced local cell mediated immune
defence by impairing the function of the Langerhans
cells.
The exceptionally high incidence of anal warts in

homosexual men confirms the need for continued
research," 12 particularly because of recent reports of
high incidences of precancerous lesions and anal
squamous cell carcinomas in these men.5"027 More
recently, the malignant transformation ofthese lesions
has been linked with impaired immunity caused by

infection with HIV."' The increased recognition of
HPV as an important agent in the pathogenesis of
genital cancer has also led this infection to be as-
sociated with the development of anal squamous cell
cancer.5802432 This concept is strongly supported by
the recent discovery ofthe high risk HPV type 16 DNA
in anal carcinomas. 3132 4' This HPV type is also the one
most often associated with a recently described entity
called bowenoid papulosis,720-22 which is found in the
external genitalia and in the perianal region.22 ' HPV
types 6 and 11 (low risk), however, have also been
discovered in a squamous cell carcinoma arising in a
perianal giant condyloma.9

Because of the lack of systematic surveys of HPV
types associated with anal condylomas, the present
study was conducted to assess a representative series of
anal warts collected from heterosexual and homo-
sexual or bisexual men for the incidence of the low risk
(HPV 6 and 11) and high risk (HPV 16, 18, 31, and 33)
HPV types by in situ DNA hybridisation, related to
some relevant clinical and histopathological variables.
We found it of special interest to elucidate to what
extent anal HPV lesions exhibiting varying gross
appearances were associated with anal intraepithelial
neoplasia (AIN),24 and whether these data were related
to the sexual preferences of the patients, their HIV
antibody status, the duration of the disease, or the
number of previous treatments.

Surprisingly, anal acuminate and flat condylomas
did not appear to differ greatly regarding their
associated AIN, as shown by similar incidences of
NAIN, AIN I, and AIN II in these lesions (table 1).
Indeed, AIN I was found in 27% of typical condy-
lomata acuminata and 16% of flat warts. That did not
accord with data on cervical'6 17 or penile HPV infec-
tion,9 in which flat lesions were significantly more
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Table 7 Results ofserological testsfor antibody to human immunodeficiency virus (HIV) related to human papillomavirus
(HPV) DNA type discovered by in situ hybridisation of112 lesions (figures are numbers (percentages) oflesions with given
HPV type)

HIV
antibody No HPV6 HPV 11 HPV 16 HPV 18 HPV31 HPV33

Negative 81 46 (72) 30 (73) 2 (100) 1 (100) 1 (50) 1 (50)
Positive 21 12 (19) 7 (17) 0 0 1 (50) 1 (50)
No data 10 6 (9) 4 (10) 0 0 0 0
Total 112 64 (100) 41 (100) 2 (100) 1 (100) 2 (100) 2 (100)

Table 8 Duration ofdisease related to human papillomavirus (HPV) DNA type discovered by in situ hybridisation of 109
lesions (figures are numbers (percentages) of lesions with given HPV type)

Duration
(months) No HPV6 HPV 11 HPV 16 HPV 18 HPV3I HPV33

0-1 6 3 (5) 3 (7) 0 0 0 0
2-5 29 14 (23) 13 (32) 0 0 1 (50) 1 (50)
6-12 32 21 (34) 9 (22) 1 (50) 0 1 (50) 0
over 12 42 24 (39) 15 (37) 1 (50) 1(100) 0 1 (50)
Total 109 62 (100) 41(100) 2 (100) 1(100) 2 (100) 2 (100)

often associated with intraepithelial neoplasia than
were condylomata acuminata. This emphasises the
importance oftaking adequate biopsy specimens from
all condylomas, and examining them by light micro-
scopy for concomitant AIN. In the present series, AIN
was significantly most commonly associated with
papulous lesions, being found in 57% (8/14) of them.
Thus, as found in the external genitalia,36 papulosis
type HPV lesions in the anal region were also found
more often than other types concomitantly with
intraepithelial neoplasia.
The clinical data concerning the duration of disease

and its treatment will be discussed in more detail
elsewhere. A trend indicated that the duration of
disease was directly correlated with the severity of the
lesions (table 2). This was most pronounced in the 47
lesions that had been present for more than 12 months,
of which showed only 66% showed AIN I, 30%, and
4% AIN II.
HPV DNA of at least one ofthe above six types was

found in as many as 109 of the 125 anal lesions (87%).
This high incidence of HPV positivity obtained by in
situ DNA hybridisation was consonant with our
previous experience with penile warts,'9 but the figures
are higher than those reported for genital tract lesions
in women.'6 ` HPV 6 and HPV 1 1 were the two most
common types, comprising 62 (59%) and 40 (37%)
respectively, of the 109 HPV DNA positive warts. As
much as 83% of HPV 1 1 positive and 61% of HPV 6
positive lesions proved to be condylomata acuminata.
The incidence of HPV 6 was fairly high (26%) in
papulous lesions. The high risk HPV types, 16, 18, 31,
and 33, were detected in only seven (6%) of the biopsy
specimens; they occurred equally in acuminate,

papulous, and flat lesions. Surprisingly, neither of the
clinically conspicious bowenoid lesions contained any
high risk HPV types. Thus evaluating gross appearan-
ces of warts was of no value for predicting infection
with high risk HPV types.
The incidence of HPV types in the three histopath-

ologically differentiated types of lesions closely
paralleled that in lesions differentiated by their gross
appearance. A total of93% (38/41) of HPV 11 lesions
were condylomata acuminata. The corresponding
figure for HPV 6 was 75% (48/64). HPV 6 DNA was
found equally commonly in the flat and papulosis
lesions (each type accounted for 13% of the HPV 6
lesions), whereas only 7% (3/41) of lesions containing
HPV 11 were flat or papulous. Both of the HPV 16
associated lesions were of the flat type, whereas the
other high risk types, HPV 18, 31, and 33, were
confined to acuminate warts. These figures differed to
some extent from those we reported for penile condy-
lomas,'9 which showed that HPV 16 or 18 occurred
most in bowenoid lesions, though more than half the
penile lesions containing these HPV types were flat or
acuminate.
On relating the various HPV types to the grades of

intraepithelial neoplasia (table 5) our findings for anal
condylomas confirmed our previous findings for
penile lesions. Of the HPV 6 associated lesions in the
present study, 73% were classified as NAIN; this
figure was 63% for the HPV 1 1 associated lesions. The
corresponding figures for HPV 6 and HPV 11 in our
previous study of penile warts were 56% and 42%,
respectively.'9 Both ofthe HPV 16 associated lesions in
the present series showed AIN I, which was similar to
our findings in penile lesions, in which 60% (6/10)
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HPV 16 or 18 induced lesions showed no, or only mild,
dysplasia. The discovery of HPV 6 DNA in two
patients with AIN II in the present series was remark-
able and confirmed previous results, including those
found in women, which indicated that HPV type
cannot be predicted from the light microscopic
appearance of lesions alone unless severe dysplasia is
found, when the presence of high risk HPV types is
very likely.'6 1719
The distribution ofthe six HPV types in homosexual

or bisexual men was identical to that in heterosexual
men, and no particular HPV type preponderated
according to the sexual preferences of the patients
(table 6). High risk HPV types were no more common
in men with antibody to HIV than in those who were
HIV negative (table 7). The even distribution of the
various HPV types in HIV positive and negative
patients indicated that the immunosuppression
associated with HIV infection did not in itself pre-
dispose men to anal lesions induced by any specific
HPV types.

In conclusion, the results ofthe study published here
indicated that papular and longlasting anal con-
dylomas tended to be associated most with more
severe AIN. The underlying HPV type cannot be
predicted reliably on the basis of any of the following
variables: the gross appearance of lesions, their
anatomical location, the sexual preferences of
patients, their HIV antibody status, or appraisal,
including that of any concurrent AIN, on light
microscopy. Adequate assessment ofeach patient with
anal condylomata that have been present for more
than a year should include taking a careful clinical
history and undertaking a directed biopsy of warts to
evaluate any AIN. The use of in situ DNA hybridisa-
tion is advocated for further scientific studies; this
method has the advantage that it can be applied to
sections fixed in formalin and embedded in paraffin,
which are used for routine histology. This method also
excludes any potential health hazards to laboratory
staff from HIV infections, which are often found in
patients with anal warts.
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